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APPENDIX A

SIMTRAIN PILOT PROJECT
USERS MANUAL



IN I- .njr T 0

TIS DflC'IAENT IS A USERS GLlIf FOR THE SINITRAIN PILOT
PkiJECT flATA GAiSIER14G SOFTaiAIE. THE PQOGRAto koAS IuFVFLnPl) [TO

MEAbUPIF 41CYCI-E ailEEL VARIA-14CES Ar oESTRFD iNrERVALS (OUkING TilE
TRIJE1iG PROCESS.

PRE)~PATITON

ToF ELF.ClRfl4[CS ATTACHED in THE TWIUEING STAND AND THE
St)FT:AARE TO MONITOR AN) REropo THE t-lEASiJRE.%FAJTS ARE EXFCUTIU ON
THF LEFT HAND ECLIPSE Cok*PljrFRI~N THE IAN.MACHINE SLIt'JCES

C UA4ptJITER LAb. FOLLO)?4 THE sYSTFASARU PwrICEOES THAT AREF

PACK( THAT HAS 14E PROGRAMS IS DISK PACK 142 [F THE RES'JLTS OF THE
TKIALS ARE TO 64 PRLNTE~ut TUPN ON THE PRIIdJER PoeEP Siv!TCm

LOCATED 0).4 THE PRIN41Ek 09A)STAL. THE PRINTER FOR THE LEFT FCl.JPSE

IS 11-C FLOOR PRI41ER NExr ro r'iE u00R.

AFTER COM'PLET1(Jf. OF T'iF SYSTEM' STA~fIJT PROJCEDURE,, THE

CuWjSfLE SMOULI) HAVE OUTPUT

FILE'DA'E?

S14PLY TYPE A RETURN AND) EmTER THE D)ATE AND TIME
IN1FORMA110N IN 14E RE(JUESTEI) FflRMAT, THE SYSTEM SHOULD RESPONJD
wlle AA

whICH IS IHE STANJDARD READY PROM4PT AND) INDICATES THAT THE SYSTEA
* 15 AAITT'JG PON A USEQ CUJ1AAIfl

2
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DATA (;ATHERI L; (i-WELkI IF)

THE NAVE OF THE DATA GATHERING PROGRAM IS WHEELRITF. ITS
FUNCTION IS T) .FASUFE IHE RIM4S'S VARIANCES AT USER DEFINED

INTEkNVALS AljD SAVE T04E UATA GENERATEr+ rIN A UNIQUE FILE a4USE NAME

IS UF94[VF) BY THE TYPE OF TRAINING GIVEN THE SIHJECT, THE
SUHJECTsS NUMSER, ANi TH.E 71PE OF TIE EXPE'ikE.'%r 3EING
PEPFlk.'En. 1-4E DATA GENIERATEn INICLIJUE THE VALUES OF THE LOCAL
00AXIP'A oEASJpEmE,-iTS vF rHE kJ'4 ANI) THE SUM ANI) AVERAGE UF THEIR
AHSOLC1TE vALIES FOR PNE REVOILUTION OF THE HICYCLE wfiEEL. THE DATA
IS STO<EI) IN, THE. DATA FILE# nNE PECURU PFW NEASURE1;ENT INtERVAL.
THE ATA -JECORD FILE FOR'4AT IS UFSCRIfiEU IN ATTACHAENI A.

PRF) C FDI' RE

1. FRUM DISK PACK 42, TYPE THE C)MMANU)

aHEFLRITE CR (CR : CARRIAGE ~ETJRN)

?. ImF JSER 41.M.L THEN SUPPLY THE FOLLO"ING INFOR4ATION TO FORM
THE DATA FILE NA AE

A, TRAIANG M4ETHO) COUE

THE TRAINIJG vFTHUD WILL BE REUUESTED BY THE
PROMPT:

INPUT TRAINER TYPE (A-1) :

THE USER ENTERS THE CODE LETTER AND TYPES A RETURN.

R. SUJECT 11)

THE USER ,ILI HE REQIJESTF.D TO EAITER ThE SUBJECT'S
ID NUMHER airm tHE PRO)MPT:

INPUT SUBJECT ID (1-99)0

1HE USER ENTERS AN ID NUmt3EH AND1) tYPES A HEIUW 'J.

C. TEST SLQUEICE COI)E

THE USER ,TLL THEN F ASeF-n) TO ENTER A IEST
SEQlEl4CE C(oF. AFTF'4 JF. P~OtMPT:

INPUT TEST to (? CHARACTERS):

S. - .- . .... ...... . . . . . . .. --



rri IF9SE4 ENTEkNS f(l.F I) rTAu CHAwAC1EWiS TO ID-NTTFY THE

TEST IbF.I"IG PF.FORAEI), Frir FXA4iPLE* A POSS[IhLE SERTES OF
COUES FUR THPEF P14ACTICE RUWNS MAIGHT HE PI, P21 AND 3.

THE DATA FILE NAME .ILL THEN BE GENERATED ISINgG rHFSF
INPUTS. THE FORNIAT OF THIS NAME IS

4 rss.cc

WHERE

T IS THE TRAINING CUDE LETTER
5S IS THE SuBJECT TD ,Ju4ER. (IF THE NU4HER ENTERED IS

LESS THAT 10 THIS PART OF THE NAME WILL BE OF THE_
FOR4 0S), A q)

CC IS THE TEST SEUUENCE CUDE LETTER OR LETTERS.

3. IHE PROGkAl4 AILL THEN RESPOND 4I1H THE FULLOOIT G LINES:

READY FOR INIT[AL MEASUREMENT
TO Srip THE PRiGRAAs TYPE THE LETTER S
10 MEASJ;E "WHEEL, START aHEEL TUININ6 ANO S7HIKE ANY KEY

THE PROGRAM IS NiJwi READY TO TAKE THE INITIAL

.EASUHFvENT. SHEN REA0Y TU D THE "EASIJREMENTP START THE

*HEEL TURtjizGv IN EITHER DIRFCTION, .11H SUFFICIENT SPEkf) TO

ENSU4E THAT AT LAST Tml REVOLUTIONS J4ILL OJCCUR AFTER STRIKING A
KEY ON THE KEYIiOARIDo eHEN THE MEAS.RE%.ENT IS COMPLEIED, TME
PROGRAM PESPOIDS A'TH THE OUTPUT

INITIAL MEASUREMENT COAPLETE

THE PR,6RA'4 MAY-RE TERMINATED MEFORE THIS MEASUREENT
RY TYPING [HE LETTER 'S'.

4. AFTER THIS 1iITIAL mEASUREMEIT, THE PRUGRAM AILL OUTPUT THE
MESSAGE

READY FOR MEASUREM'ENT N
TO STOP PROGWA e TYPE THE LETTER S
TO MFASURE AMEELe START AHEEL TRUNIrJG AND STkIKE ANY KEY

THE P4OGWAM IS Pf.A RFADY I COLLECT THE DATA UPON
CUANvI, IF T4F DATA CrILLECTION PROCESS I5 COMIPLET7F STRIAE
TME *3' KEY. THE PROfGWAV RESPUNDS 4ITH IHE 4ESSAGE:

,. MEASJREm.t PRJCESS COMPLETE
WIRMAL TER -iPIA (I IN

DATA .TllTEN TU FILE TSS.CC

4



igF.F rss.cc I5 rhF NAmE OF THE DATA FILE DERIVED FROM THE

INPJTS OF SIEP 2.

TO IAKF ANOrHER 'EASIiREmFNT, START THE WHEEL TIJR'JIN6,

IN EITHER mIQECrfUN, AT SUFFICIENT SPEED, AIJF STRIKE AP.Y Ovr

(EXCEPT Si.JN THE KEYHOARD. THE PROGRAM 4ILL RESPU"ND AIrN T~tE

MEASJPEk4ENI N COMaPLETE

MHEN THE MdF. ASREVENI1 PRUCESS IS COMPLETE(). THE VALUIE OF N1 IN
THIS "SSAGE, AND IN THF READY M4ESSAGEr IS HFE CURRENT

SEDLuE:ICE NUJ4ER IN THE SERIES OF :4FASUREMENrS.

POSSINLE FRRORS DURING THE PRUCEDURE

I. (0 C04RECT A TYPING "4ISTAKE DURING THE OATA ENTRY IM STEP 20,

S14PLY TYPE r4E '\' KEY ON THE KEYUUAkf) AND RETYPE THE UAIA.
THIS 4AY 6 F DONE AS 4ANY TI4FS AS NECESSARY PRIOR TO USING
THE RETURN KEY.

2. IF TiE VALUES ENTEREI) OURING STEP 2 GETEkATE A FILE 4AMF OF A
FILE rHAr ALREALlY FXISTS ON THE DISK, THE MESSAGE

FILE rss.CC ALREADY EXISTS
on YoU VISH i nVERAHITE (Y OR N) ?

APPEARS,

THE VALUE TSS.CC WILL BE REPLA-CED HY THE FIL:NAME
GENERATED, IF rHF t.ilASr10.4 IS ANSAERE0 ,vtrH THE LETTFR 'Y',
THE rnATA FILE OF THAT NAME UN THe" 01SK wILL BSE UELF-IFL AN D A
NEA FILL OF THE SAME NAME WILL HE CREATEn, THE DATA OF THE
OLD FILE ,aILL 4E LOS%, A14SWEqING THE UUESFIIO4 WITH *149 (Ok

AND OTHER LETTER) V' ILL CAIJSE T4E PROGRAM To REGUEST REENTRY
OF THE INFORMATION FOR STEP P.

3. TYP14G THE LETTER 'S' AFTER THE READY MESSAGE IN STEP 3
AUTOWA11C.ALLY DELETE:S TiHE DATA FILE ("MICH- .AILL HE EM4PTY)
FROM [ME UISK, THE M ESSAGE

NO DATA R'FCnwr)Er). ,UATA FILE TSS.CC DELETED FROM VtSK

• :. %HERE TS.,CC IS THE FILE ,W1E GENERATED BY STEP 2,
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DArA EXA''INATION (FxA, I F)

AFTEP THF DATA HAS tF.N GENERATED AND STORFU IN THE FILE,
THIS P)RGRA-*A IS JSED TO DISPLAY IT IN A HUMAN PEAUAHLE (OkM.

PHI'CECoJE

1. FPOM DISK PACK '42, TYPE THE COMMAND

EXAMINE CR (CP = CARhIAGE RE'fiUN)

2, SIPPLY THE SAM1E INFORa4ATIO.N TO FORM rNE DArA FILE NAME AS o.AS
MI'E I4 SIF 2 OF THE DATA COLLECTION PkOCEI)'JHE. THE UNILY
DIFFERENCE IS IF THE VALUES E,14TEREO GE';FRATE A FILE NAME UF A
NUN-ExisrENr FILFp AN EtROR mESSAGE BILL HE OUTPUT ANL) A
RELQEST FUR A NEA SET OIF INFlOP-ArION niLL. BE ISSUErD. [0 A ORT
THE PR OGRAM ['1 IHIS STFP, STRIKE THE. CTWL AND 'A' KEYS
SImUL IAJEJUUSLY.

3, wHEN A DATA FILE HAS RFEN DEFINED AND UPENED. A OUESTIO'J IS
ASKED 'HE[HER THE OUTPLtI SHOJLD GO 101 THE CRT OR THE PRItTER.
THIS IS DUNE mIrH THE M SSAGE:

OUTPUT To PPINIER ? (0-NU I-YES)

4, THE JSER IS TEN ASKED WHICH RECURU OF DATA HE WOULD LIKE TO
SEE (OR PRIM), THE LEGAl. OPTIONS ARF:

- STOP THE PROGRAM

0 OUTPUT ALL DATA RECORDS AT ONCE
I TO N OUTPUT SPECIFIED DATA RECORD

IF THE SPECIFIED DATA REC0KD DuFS ,,Or EXIST, THE RFQUF.ST
MUST BE REETEREO, THE PR(IGRAIa VILL CONTINUE TO CYCLE IN THIS

STEP UNTIL A -1 IS ENTERED.

.z .. . . . . . 5 * .S

,::w- ,w-% . % . -, - . ,.. • . . . .. -. .. o , - . '- -. . . - . • - . .. . • , , . . . . . ... • . . - . .. " .S . ", -. ; ... , . . , ,- . .-. ,.,..-..'. . . ... . .-.. . . . -"._. . . -, .., ",.: - - '



THIS SECTIONJ DESCRIBES THF MEANS TO SHUT DOWNN THE SYSTEM [Ny
AN OROEQLY iFASH~fn4.

vHE-' 111E SYSTEM IS IN THE COMMAND PROCESSING MEJDE, AS
DESCRIPED InJ FTE PREPARATION SECTION# SIMPLY TYPE TH'E COMMAN)

ENO CR (CR CARRIAGE RETUkN)

THE SYSTkM 'eLti IESPOND 61TH MESSAGES THAT CERTALN
DIRLCM4l1ES HAVE 8FEN CLEAR4En AND THAT THE MASTEP DEVICE HA*S HEEtj
IELLASED. *HFN TIiS RtLEASE vMESSAGE APPEAR~S, Gn ru THE c)m-i'juri.R
AND) FOLLO.N THE SYSTEM 5tHUToO'4 PRU(EDJWES STARTING W~ITH STFP
NUMtEJw 4, IF [HF PRINTFR biAS USED, roRlt THE PRT.,qrER POAvER OFF
4EFORF USING THE '4Ef TO TUJRN THE COr'PUTER PUWLR OFF.

7



ATTACHMENT A DATA FILE RECORD FORMAT
- ~ nnfeen- ---------- -------

* FILE STRUCTIJRE

THERF IS ONE RECORD IN THE DATA FILE FOR EACH MEASUJRFMENT
TAKEN DURINJG TIE EXPEWIMFrir. THE I.ATA IS STURID IN BINARY FORMAT
AND WAS CREATED USING tHF RECOR) REAO/.iRITE RUUTINF OF FI)RTNAN 5
(REIAP.R AP'J nRITR). THE INITIAL MEASURE4ENT IS IN RECORD ONE vi.TH
ALL SUtSF.,IIENT 4EASUREMENTS FULL, ovING SErJUENTIALLY.

RECORD STRUCTURE

1. REcO:fl LENGHT - 2n8 ADORS (416 BYTES)

2. CO, PSITIOFN AND ACCESS

THE DATA FILE RECORDS 'JAY BE ACCFSSED IY DECLARING A
CU4'4O. "LUC AITH THE FULLO.IING ELEMENTS.

CO4 4U% /RECORD/ ITIME(3),SUM,AVG,NrVALS({00)

WHERE

ITImE - TIME OF DATA RECORD AAS ARITTEw TO FILE.

(ITIME(l) : OURS, ITIME() = MINUIES, ANn
ITIM.(3) : SECO.rS). INTEGER ARRAY

SJ% - SUM OF TtE ABSOLUTE VALUES OF THE LnCAL
MAXIMA. REAL

AVG - AVIRArE OF THE AHSrLUTE VALUES OF THE LOCAL
MAXIMA, REAL

N - NIJMHLR OF LOCAL MAXIMA DETECTED. INTEGFR
VALS - ACTUAL LOCAL MAX14A VALUES DETECTED. REAL

ARRAY *

IMF DATA RFCORDS MAY 4F ACCESSED USING [ME RFADR I/0
RUUFIdE OF FORTRAN 5 AFTER OPENING THE UATA FILL AITH A
REC3R4 LENGrH OF 4Ib tJYVES.

8
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APPENDIX 8

COMPUTER PROGRAM LISTING
WHEEL MEASUREMENT

.49
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APPENDIX C

USER DOCUMENTATION
COMPUTER GRAPHICS SIMULATOR
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1.0 INTRODUCTION

LEXISIM is an interactive computer graphics simulator developed for
training subjects to true a bicycle wheel. The Simulator has low-
physical and high-functional sinilarities to an actual trueing system.
The LEXISIM program, developed in FORTRAN on a Lexidata System 3400
Video Image and Graphics Procassor communicating with a Data General
Eclipse S/200 computer, performs the following tasks:

1. Displays the demonstation graphics the instructor uses
to explain the trueing procedures to the subject.

2. Provides the user with the following options for truing
the wheel:

a. Adjust the spokes.
b. Adjust the calipers.
c. Turn the wheel.
d. Stop the wheel.
e. Change the direction the wheel is turning.
f. Change the speed of the wheel.

3. Takes periodic measurements of the bicycle wheel variances.

24
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2.0 EXECUTING LEXISIM

2.1 Setup

1. The software for LEXISIM is resident on disk pack #28 and must
be executed on the left-hand Eclipse computer in the Man-Machine
Sciences lab.

2. Follow the startup procedures next to the computer, loading disk
pack #28 in disk drive #0. If trials are also to be run under
condition "A" (high physical, high-functional system), load
disk pack #42 in disk drive #1.

3. Be sure the red light on the front panel of the Lexidata processor
is pushed in. There are two Lexidata processors located above
the two disk drives next to the window. The LEXISIM simulator
uses the lower one.

4. If trial results are to be printed, turn on the power switch on
the printer located next to the door and press the ON/LINE
button.

5. Turn on the power switch on the Lexidata monitor. The switch
is located on the lower right corner on the front of the monitor.
A cross-hair should be displayed on the monitor along with the
words "IDOS REV 1.6".

2.2 Program Startup

1. After system startup the system responds with:

FILENAME?

Press the carriage return and enter the date and time in the
requested format. The system responds with an R to indicate that
the system is ready to accept user commands.

2. To start the program, type:

LEXISIM carriage
return

The system now begins to issue prompts for user inputs.

.................................



2.3 Prompts and User Responses

.1. The user will first be asked to supply information needed to
create a data file for storing wheel measurements. Refer to
the "SIMTRAIN PILOT PROJECT DATA COLLECTION" document for
appropriate responses to the prompts. In addition, the
following prompt will be issued:

ENTER EXERCISE NUMBER (1-3):

a. Exercise 1 is a test trial for the instructor to
demonstrate the simulator to the subject. No wheel
measurements will be taken for this exercise.

b. Exercises 2 and 3 correspond to practice sessions
I and 2, respectively, for the trial subject.

2. After supplying the information for the data file, the following
menu will be issued:

1. EQUIPMENT COMPONENTS
2. FINDING WOBBLE
3. SPOKE ADJUSTMENT
4. FINE TUNING

TYPE 1, 2, 3, 4 (0 TO STOP DEMOS):

User Responses:

1. "1" - "4" - the corresponding instructor demonstration
will be displayed.

2. "0" - the simulation will begin.

3. At the start of the simulation the following menu will be issued:

A : ADJUST SPOKES
C : ADJUST CALIPERS
D : CHANGE DIRECTION OF WHEEL MOVEMENT
S : STOP WHEEL
T : TURN WHEEL
W : CHANGE SPEED OF WHEEL

TYPE A, C, D, S, T, or W:
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User Responses:
%I

1. "A" -. the following prompt will be issued:

WHICH SPOKE DO YOU WANT TO ADJUST?

TYPE 1, 2, 3,... or 36 (S to STOP SPOKE ADJUSTMENT):

User Responses:

a. "1" - "36" - the following menu will be issued:

1-: TURN SPOKE CLOCKWISE
2 : TURN SPOKE COUNTER-CLOCKWISE
3 : STOP ADJUSTMENTS ON SPOKE n

TYPE 1, 2, or S:

User Responses:

i. "1" or "2" - the spoke will be adjusted in
the correspondinS direction.

ii. "s" - adjustment is stopped on the
current spoke.

b. IS" - adjustment is stopped on all spokes.

2. "C" - the following menu will be issued:

I : MOVE CALIPERS IN
0 : MOVE CALIPERS OUT
S : STOP CALIPER ADJUSTMENT

TYPE 1, 0, OR S:

User Responses:
a. "I" - the calipers will be moved in.
b. "I" - the calipers will be moved out.

c. 'S" - caliper adjustment will be stopped.

3. "D" - the wheel will move in the opposite direction it is
currently moving.

4. "S" - the wheel will stop turning.

5. "T" - the wheel will start turning.
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6. "W" - the following prompt will be issued:

TYPE 1, 2, OR 3 (1 = SLOWEST SPEED, 3 = FASTEST SPEED):

User Responses:

a. "I" - the wheel will move at the slowest speed.
b. "2" - the wheel will move at a medium speed.
c. "3" - the wheel will move at the fastest speed.

7. Whenever the prompt "TYPE A, C, D, S, T, OR " appears, the
instructor may respond with the following options:*

a. "M" - a measurement will be taken of the wheel variances.
Again, follow the "SIMTRAIN PILOT PROJECT DATA
COLLECTION" document for appropriate responses to
the prompts.

b. "Q - the data file for the trial will be closed and the
simulation will end.

* These two options were intentionally left off the main user option menu
to prevent the subject from taking wheel measurements or ending the
simulation.

2.4 Errors

1. If at any time an inappropriate response is given, the prompt
or menu will be issued again until a valid response is given.

2. If the spoke adjustment option is selected while the wheel is
still turning, the following message will be issued:

YOU MUST STOP THE WHEEL BEFORE ADJUSTING SPOKES

Simply stop the wheel first and then adjust the spokes.

3. If the wheel hits the calipers while moving, the wheel will
stop and a bell will be sounded.

4. If the calipers are adjusted too far in or out, a bell will
be sounded.
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2.5 Data Examination:

After a simulation run, the data may be examined by using the
EXAMINE program. The procedures for using EXAMINE may be found
in the "SIMTRAIN PILOT PROJECT DATA COLLECTION" document.

3.0 CONDITION "A" TRIALS

If wheel measurements are to be taken for trials run under condition-
"A" (high-physical, high-functional system), use the following procedures:

1. When the system is in the command processing mode (the ready
prompt, R, appears on the terminal) type the following command:

carriage
DIR DP1 re urn

2. Type the command:

WHEELRITE Furn

3. Follow the procedures in the "SIMTRAIN PILOT PROJECT DATA
COLLECTION" document for taking wheel measurements and
examining the data.

4. To return to the LEXISIM simulator while in the command
processing mode, type the command:

DIR DPO F8 r Rge (where 0 = zero)

4.0 SYSTEM SHUT_',OWN

The system may be shut down at any time when it is in the command
processing mode.

1. If trials were run under condition "A", type the command:

RELEASE DP1 carriage
return

2. Type the command:

END carriageEDre urn

The system will respond with the messages:

DIRECTORY 0PO CLEARED
MASTER DEVICE RELEASED

3. Follow the remaining shutdown procedures next to the computer,
starting with step #4.

4. Turn off the power switches on the line printer and Lexidata monitor.
.1i
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APPENDIX E

2 TRAINING DEVICE FIDELITY RATING FORMS
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Rater: Brock

Date: 6/15/82

Physical Similarity

1 3 4 5 6 7

Looks and feels Is moderately Looks and feels
nothing like the like the actual like the actual
real equipment equipment in equipment

appearance and
feel

Functional Similarity

1 2 3 4 5 6 7

Does not work Works like actual Works exactly
like actual equipment in some like the actual
equipment respects (controls equipment
(controls, dis- and displays work (controls, displays
plays do not but without effect) work with effect)
work)

Please rate each device on the above scales.

Device

HH 1. Physical similarity 7

Functional similarity 7

MM 2. Physical similarity 4

Functional similarity 5

LL 3. Physical similarity 2

Functional similarity l

HL 4. Physical similarity 2

Functional similarity 5

LH S. Physical similarity 6

Functional similarity 3
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Rater: L. Miller

Date: 6/15/82

Physical Similarity

1 2 3 4 5 6 7

Looks and feels Is moderately Looks and feels
nothing like the like the actual like the actual
real equipment equipment in equipment

appearance and
feel

Functional Similarity

1 2 3 4 5 6 7

Does not work Works like actual Works exactly
like actual equipment in some like the actual
equipment respects (controls equipment
(controls, dis- and displays work (controls, displays
plays do not but without effect) work with effect)

": work)

Please rate each device on the above scales.

Device

H" 1. Physical similarity 7

Functional similarity 7

M4 2. Physical similarity 3

Functional similarity 3

LL 3. Physical similarity _ _4

Functional similarity 4

HL 4. Physical similarity 3

Functional similarity 4

Li S. Physical similarity 6

Functional similarity I

-.
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Rater: Modrick

Date: 6/15/82

Physical Similarity

1 2 3 4 5 6 7

Looks and feels Is moderately Looks and feels
nothing like the like the actual like the actual
real equipment equipment in equipment

appearance and
feel

Functional Similarity

1 2 3 4 5 6 7

Does not work Works like actual Works exactly
like actual equipment in some like the actual
equipment respects (controls equipment
(controls, dis- and displays work (controls, displays
plays do not but without effect) work with effect)
work)

Please rate each device on the above scales.

I Device

HH 1. Physical similarity 7

Functional similarity 7

MM 2. Physical similarity 3

Functional similarity 4

LL 3. Physical similarity 1

Functional similarity 1

HL 4. Physical similarity 2

Functional similarity 5

LH 5.' Physical similarity 4

Functional similarity 2
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Rater: Daniels

Date: 6/15/82

Physical Similarity
1 2 3 4 5 6 7

Looks and feels Is moderately Looks and feels
nothing like the like the actual I i ke the actual
real equipment equipment in equipment

appearance and
feel

Functional Similarity

1 2 3 4 5 6 7

Does not work Works like actual Works exactly
like actual equipment in some like the actual

$ equipment respects (controls equipment
(controls, dis- and displays work (controls, displays
plays do not but without effect) work with effect)
work)

Please rate each device on the above scales.

Device

HH 1. Physical similarity 7

Functional similarity 7

. WI 2. Physical similarity 4

Functional similarity 2

LL 3. Physical similarity 1

Functional similarity I

HL 4. Physical similarity 2

Functional similarity 6
" L 5.' Physical similarity 6

Functional similarity I
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APPENDIX F

ILLUSTRATIONS OF DEVICE HL
(COMPUTER GRAPHICS)
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Figure F-2. Finding wobble--graphics aisplay device.
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Figure F-3. Spoke adjustment--graphics display device.
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Figure F-5. Graphics driver display for demonstration
and practice of wheel truing.
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APPENDIX G

ILLUSTRATIONS OF DEVICE LL
(LINE DRAWINGS)

87



4

.61

Fiue(-. Eupmn1opnns

I8

• ... ,.- . . .JI - . .,-.. -. . .... . . . .. . ..-..- - -. --.

U,, , , . . . . , , - -, , -, -. .- :.',.. , -,., .,,.,,..., , ,..,_,



44

I2

Figure G-2. Finding wobble.
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APPENDIX H

INSTRUCTIONS TO SUBJECTS
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SIMTRAIN TASK 2 SIMULATOR FIDELITY EXPERIMENT:
SCRIPT AND GENERAL PROCEUURE

I. INTRODUCTION: EXPLANATION OF EXPERIMENT

This study compares different methods of teaching people mechanical skills.

We're trying to find out which methods work better. The skill we're
studying in this experiment is how to true, or balance, a bicycle

wheel--that is, how to get out the side-to-side wobble. First, I'll
demonstrate how to true a bicycle wheel using _ (pictures, this copy of a

bicycle wneel, computer graphics, or a bicycle wheel, as appropriate). Then
you'll have a chance to practice on the _ (pictures ... a bicycle wheel).

Finally, I'll put an actual bicycle wheel out of balance and ask you to true
it. I'll do this two (or four, for condition HH) times and each time you
will have 15 minutes to true it. I'll take a measurement every three

minutes. If you have any questions during the demonstration or practice (or

first two trials, for condition LL), be sure to ask.

I. DEMONSTRATION BY EXPERIMENTER

Instruction Action

First, let me demonstrate. The parts Point out parts on training

we'll be using to true the wheel are: device. Use Figure G-l for
bicycle rim nipples condition LL). Use Figure F-i

hub spoke wrench for condition HL.

spokes caliper

The caliper id used to find where Point out on device.

wheel is out of balance. If the Use Figure F-2 for condition HL.
wheel is closer to the left side Use Figure G-2 for condition LL.

of the caliper, as it is here, it

means the wheel is pulling towards

the left at that point. It is off
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Instruction Action

center here. If it would be closer

to the right side, the wheel would

be pulling towards the right.

Once we've found where the wheel is Point out on device.

out of balance, how do we fix it? Use Figure F-2 for HL, and

We fix it by loosening or tightening Figure G-2 for LL.

the spokes. If the rim pulls to

this side, the reason is that the

spoke going to the same side of the

huo is too tight; so it needs to

be loosened. The spoke going to

the other side of the hub should

then be tightened so it will pull

the rim over toward this-side.

This means you will need to loosen

spokes that go to the same side of

the hub that the wneel is pulling

towards and tighten spokes that

go to the opposite side of the hub.

Spokes are tightened and loosened Point out spokes, nipples,

by tightening or loosening these spoke wrench.

nipples. The nipples are tightened Use Figure F-2 for HL, and

and loosened with the spoke wrench. Figure G-2 for LL.

The spoke wrench fits around the Demonstrate on LL, MM, and LH.

nipples and is used to turn them.

To tighten a nipple, turn it Demonstrate on HH and LH.

clockwise as you're looking at it Show Figure F-3 for HL, and

from the outside of the rim. Figure G-3 for LL.

To loosen a nipple, turn it Point out on LH.

counterclockwise as you're looking

at it from the outside.
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Instruction Action

Wheels usually aren't out of balance Point out on device.

only at one spoke; usually a whole Show Figure F-4 for HL, and

line of spokes is out of balance. Figure G-4 for LL.

In this case, the middle spoke needs

the most adjustment. It needs to be

turned the most, while the spokes at

the ends of the group need the least

adjusting. For example, if spokes -

to _ (fill in from simulator) are

out of alignment, spoke _ (middle

spoke) would need perhaps a half-turn

while spokes ____(end spokes) might

need an eighth-turn.

(Condition HH)

The rim here is close to the right Before HH begins, put two

caliper, which means it pulls to deviations in the wheel--one for

the right and needs to be pulled demonstration and one for

back to the left. Spoke __ goes practice.

to the right side of the hub so it

needs to be loosened. It's

loosened by turning it counter- True the section of the wheel

clockwise. The next spoke, __, just pointed out.

goes to the left side of the hub.

So if we tighten it, the rim will

be pulled to the left. It's Continue similarly until the rim

tightened by turning it clockwise. section is trued.
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Instruction Action

(Condition 14M)

Turn your head while I put in a Adjust caliper to illustrate a

deviation. You can look now. The deviation to the right.

rim here is closer to the right

caliper, which means it pulls to Demonstrate. Repeat the prior

the right and needs to be pullea instructions with a second and

back to the left. The spoke goes third deviation, illustrating

to the right side of the hub, so deviations to the left, and a

it must be loosened. It's loosened balanced wheel.

by turning it counterclockwise.

The next spoke goes to the left

so it needs to be tightened.

(Condition LL)

Here these figures represent the rim, Show Figure G-5.

=- spokes, and caliper at different

positions on the rim. In 3, the rim

is closer to the right side of the

caliper. In 2 and 4 it's also

closer, and in I and 5 the rim looks

about midway in the caliper.

Spoke 12 is in the middle, so I'll

turn it the most, perhaps half a turn.

Spokes 11 and 13 I'll turn less,

perhaps a quarter-turn, because they

are on the ends. Spokes 10 and 14 I

won't turn because they are positioned

evenly in the caliper. Looking

at the bottom picture, spoke 12 goes

to the left side of the hub. Since I

want to pull the rim toward the left,
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Instruction Action

I will tighten it by turning it Make clockwise turning motion.

clockwise. Spokes 11 and 13 go to the
right side of the hub, and should be

loosened in order to pull the rim to
the left. These spokes are loosened

by turning them counterclockwise.

(Condition LH)

Turn you head while I adjust the Adjust wheel to a position where

wheel. You can look now. The rim it is closer to one side of

here is closer to the right caliper, caliper.

which means it pulls to the right and
needs to be pulled back. The spoke

goes to the right side of the hub,
so it must be loosened. It's Make turning motions with wrench.

loosened by turning it counterclock-

wise. The spoke above it goes to the Repeat with two additional

left, so it neeos to be tightened. positions.

(Condition HL)

This represents a bicycle rim, these Show Figure F-5.

are spokes, and these are caliper.
This view of the wheel is included Point out parts.

so you can tell which side of the
hub the spokes go toward.

Using the computer, I can do all the
things I need to do to true the rim. Point out menu on the display.

I can turn the wheel by pressing T Press T and R (return).

and return.
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Instruction Action

I can make the wheel go faster Press W, R, then Z, R.

by pressing "W," return, and
"" for faster and return.

I can stop the wheel by pressing Press S, R.

'IS," return.

I can adjust the caliper by Press C, R, then I, R.

pressing "C," return, and then

"I" for in and return.

I can adjust the spokes. For Press A, R.

instance, if I want to fix the

wheel at the place where it is now,

I would press "A," return, to adjust

spokes.

Now the display asks what spoke I

want to adjust. I"l want to adjust

"29" so I'll press "29," return. Press 29, R.

Now I need to tell the computer if I Point out on display

want to loosen or tighten spoke 29.

The rim is going to the left, and

looking at the bottom picture, spoke

29 is also going to the left side

of the hub, so I want to loosen it.

To loosen a spoke I should turn it

counterclockwise.

The display says counterclockwise is

"2" so I will press "2," return. Press 2, R.
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Instruction Action

This moves the rim a little to the Continue pressing 2, R until rim

left. It's still not centered is centered between caliper.

in the caliper so the nipple needs

to be turned counterclockwise

again.

It's centered now, so I'll stop the Press S, R.

adjustments on this spoke by pressing

"S," return. I can adjust spokes 30

and 28 similarly. To stop all

adjustments on the spokes at this

position, I'll press "S," return. Press S, R.

Now I can turn the wheel again to Press T, R.

find another deviation by pressing

"T" and return.

Here's another deviation so I'll Press S, R when the wheel is

stop the wheel here. close to one side of the

caliper.

I can fix this deviation just as I

did the one before--by pressing "A,"

then pressing the number of the spoke Demonstrate

and turning it clockwise or counter-

clockwise. Do you have any questions?

III. PRACTICE

Now you'll have a chance to practice using__ (pictures, the computer, this

copy of a wheel, this wheel).
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Instruction Action

(Conoition HH)

You'll have two 15-minute trials, E puts in a standara set of

and I'll take a measurement every deviations, takes the initial

three minutes. If you have any measurement, and calls S back in.

questions during these trials, be S gets one 15-minute trial, after

sure to ask. After these two trials which E trues wheel if necessary

you'll get a second se. of two 15- and puts in a standard deviation

minute trials during which you won't for the second 15-minute trial.

be able to ask questions.

Would you leave the room while I

put the wheel out of balance? Call subject back in.

Go ahead.

(Condition MM)

Turn your head, and I'll put in a E adjusts caliper to a

deviation. Now show me how you predetermined position.

would turn the nipples with the spoke

wrench. If you have any questions Repeat for three additional

be sure to ask. deviations.

(Condition LL)

I'll show you a series of pictures Present Figures G-6 thrugh

like the one we just went through. G-1O.

I'd like you to tell me which spokes

should be adjusted and how much.
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Instruction Action

Also, tell and show me in which

direction the nipple should be

turned. de sure to ask questions

if there is anything you aren't

certain about.

*. (Condition HL)

Would you like to do this now? I'll E puts the second exercise on the

help you and we'll do it together. screen. S sits in front of the

CRT and works for 15 minutes. E

takes a measurement every three

minutes.

(Condition LH)

Turn your head and I'll adjust the Adjust wheel so wheel is closer to

wheel to show a deviation, one side of caliper.

* Now show me how you would turn this Repeat for three additional

* nipple with the spoke wrench to fix deviations.

the deviation. If you have any

questions be sure to ask.

IV TWO PERFORMANCE TRIALS (ALL CONDITIONS)

Instruction Action

For each trial

Now if you'll leave the room for (a) E trues wheel

a few minutes, I'll put the (b) E puts in predetermined amount

wheel out of true. of deviation into rim

(c) E measures initial deviation

(Call subject back in.) (d) S instructed to true wheel
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Instruction Action

1. E takes deviation measure-

Now see if you can true the wheel. ments every three minutes

You'll have 15 minutes and I'll 2. Trial continued for 15

take a measurement every three minutes, excluding

minutes measurement time

(e) E does not answer questions

V. POST-Eh'iFcR'iENT PROCEDURES

Thank subject. Give him/her $15, ask subject to sign a form acknowledging

receipt of the money, and answer any questions the subject may have.
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APPENDIX J

MEANS AND STANDARD DEVIATIONS OF RAW DATA
BY MEASUREMENT, TRIAL, AND CONDITION
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Condition

HH HL *M. LH LL Experts
Trial Measurement (N - 20) (N = 20*) (N 20) (N = 20) (N = 20) (A 3)

Practice

1 Initial 0.24467 0.22600
1 1 0.20742 0.20240
1 2 0.16006 0.19004
1 3 0.13487 0.17396
1 4 0.11906 0.16243
1 5 0.11856 0.14716

I Initial 0.27624 0.25440 0.23352 0.24702 0.23646 0.25897
1 1 0.16855 0.22867 0.22723 0.21751 0.24479 0.07773
1 2 0.13347 0.16976 0.20548 0.15329 0.19909 0.03797
1 3 0.13248 0.16277 0.15932 0.12529 0.19337 0.01936
1 4 0.09780 0.14411 0.14888 0.10139 0.17668 0.02446
1 5 0.08540 0.12494 0.11831 0.09411 0.15473 0.01813

Performance 2 Initial 0.25241 0.28819 0.29051 0.29904 0.28840 0.30582
2 1 0.17866 0.16692 0.19988 0.18614 0.21367 0.16840
2 2 0.10307 0.14008 0.16081 0.11363 0.15754 0.05006
2 3 0.08150 0.11963 0.12459 0.09438 0.12772 0.02201

-2 4 0.07323 0.12185 0.11671 0.08779 0.10700 0.02522
2 5 0.07884 0.12731 0.10533 0.07130 0.10581 0.02937

Practice I Initial 0.03763 0.00000
1 1 0.11269 0.04186
1 2 0.08912 0.04096
1 3 0.09162 0.05400
1 4 0.10168 0.06324
1 5 0.13808 0.06353

Performance
I Initial 0.04626 0.01470 0.03795 0.02596 0.02807 0.00858
1 1 0.10604 0.08062 0.06748 0.07489 0.08153 0.08146
1 2 0.12272 0.07596 0.15697 0.07909 0.11442 0.01747
1 3 0.11395 0.09579 0.11682 0.09090 0.12952 0.01356
1 4 0.08621 0.10641 0.15823 0.07068 0.11790 0.00548
1 5 0.07324 0.09576 0.14638 0.07139 0.11502 0.01076

2 Initial 0.04559 0.03686 0.03393 0.02584 0.03777 0.01944
2 1 0.13937 0.08208 0.07120 0.09470 0.09128 0.16186
2 2 0.09924 0.11315 0.07997 0.07777 0.09826 0.03204
2 3 0.08746 0.13529 0.08468 0.08194 0.09288 0.00976
2 4 0.08482 0.15386 0.10304 0.07306 0.10192 0.01597
2 5 0.13151 0.17612 0.11832 0.05055 0.12144 0.01286

N 19 for Performance Trial 2.
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